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Figure 18.3 Phase known pedigree showing one recombination. Note the standard pedi-
gree symbols: square = male; circle = female; filled = affected; empty = non-affected.

Figure 18.3 shows a family where each person has known genotype at the disease

locus (D is the disease allele and N the normal allele) and at a marker with alleles

A and B. As indicated by the vertical bars, we also assume the haplotypes to be

known, i.e., the genotype phases. For instance, the alleles D and A of the affected

mother were inherited together from one of her parents, while N and B came from

the other parent.

Since the father is doubly homozygous, he is non-informative, in the sense that

we cannot get any information about recombinations from him: His gametes will

contain the haplotype  whether or not a recombination occurs. The mother,

however, is informative. In fact we are able to deduce exactly which of the off-

spring have inherited recombinant and non-recombinant gametes from her. Only

offspring number 5 from the left shows recombination between the two loci.

If the marker is unlinked to the disease locus, we would expect recombination

between them in 50% of the meioses, that is (on average) three recombinations

out of the six maternal meioses in Figure 18.3. The fact that we observe only one

might be an indication that the marker is linked to the disease locus. On the other

hand, we could very well have the situation that the marker is unlinked, and the

deviation from the expectation is a random coincidence. Which scenario is more

likely? Compare with coin tossing: If you get exactly one head in six tosses, would

you conclude that the coin is biased? In the following sections we will show how to

use statistics to guide our intuition in these matters.

Linkage analysis in real-life examples involves many computational steps, usu-

ally unfeasible to perform by hand. As a consequence, it can be difficult at first to

grasp what’s going on. Nevertheless, the underlying ideas are simple, and well

founded in the theory of hypothesis testing.
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